Conditionally Immortalized Neural Cell Lines: Potential Models for the Study of Neural Cell Function
Studies on primary cell cultures have contributed significantly to our understanding of neural cell function. Nevertheless, for many studies the value of these primary cell cultures has been limited by the time the cultures survive in vitro, the quantity of cellular material available for analysis, and the need to prepare the cells on a regular basis from fresh tissue. Techniques for immortalizing cells have existed for some time, but the repertoire of immortalizing genes has grown significantly. This has expanded our ability to generate useful cell lines of specific neural types that are better models of the in vivo phenotype than previously. The constitutive expression of oncogenes keeps cells in a proliferative state that could lead to the loss of differentiated gene expression and function. An appealing improvement of immortalization methodology is the use of temperature-sensitive oncogenes that generate cell lines that can proliferate at a permissive temperature and "differentiate" at a nonpermissive temperature. The proliferation of such conditionally immortalized cell lines can be suppressed simply by increasing the temperature. Cell lines maintained at the nonpermissive temperature can enter into a stage in which they express differentiated properties of the cell. The potential ability of conditionally immortalized neural cell lines to accurately reflect their in vivo function has now been demonstrated on several occasions through transplantation experiments. In this report, the generation of these cell lines is described along with a discussion of their potential applications in neurobiology.